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Abstract: 

Purpose: To eliminate the need for operating magnetic field and 
accordingly, to facilitate the incorporation of a switching element into 
conventional type electronic circuits, by using the insulator-metal 
transition induced by the current and electric field of a manganese oxide 
material basically composed of Mn03 and the antiferromagnetic- 
ferromagnetic transition accompanying it in forming the switching 
element. 

Constitution: Voltage is impressed at a specified temp, in a zero magnetic 
field on the manganese oxide crystalline body, which is basically 
composed of the Mn03 formed as an antiferromagnetic insulator by 
charge alignment and is expressed by the general formula Ri- x A x Mn03 
indicating rare earth ions as R and alkaline earth ions as A. At this time, 
the high resistance value of 10 10 O is decreased by voltage impression and 
is switched to the low resistance state of about 10 5 Q by the certain 
threshold voltage. When the impressed voltage is thereafter decreased, 
the resistance value restores the initial resistance by exhibiting a 
hysteresis. Since the charge alignment antiferromagnetic insulator 
state is easily fused and is transferred to the ferromagnetic metallic 
phase by the magnetic field, the ease of melting of the charge alignment 
phase may be controlled if the external magnetic field is used. 
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